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In anurans, defence against predators is achieved 
through cryptic coloration, behavioural avoidance of 
predators or through active defences such as fighting, 
attack or chemical defence (Wells 2007). Behavioural 
predator avoidance includes an array of responses 
summarized by Wells (2007), Duellman and Trueb 
(1994) and more recently by Toledo, Sazima and Haddad 
(2011). Here we report “shrinking” defensive behaviour 
(Toledo, Sazima and Haddad, 2010) observed in 
Kassina maculata Duméril, 1853 (Anura: Hyperoliidae) 
in Southern Malawi.
Cases of anti-predatory behaviour displayed by 
members of the Hyperoliidae, especially by kassinoid 
hyperoliids are well documented with records for 
Phlyctimantis keithae (thanatosis; Channing and Howell, 
2003), P. boulengeri (thanatosis; Rödel and Ernst, 2001), 
K. lamottei (balling behaviour; Rödel et al., 2000). K. 
cochranae (balling behaviour; Rödel et al. 2000), K. 
kuvangensis (balling behaviour; Channing and Howell, 
2003), Paracassina kounhiensis (balling behaviour; 
Largen and Spawls, 2010) and Semnodactylus wealii 
(balling behaviour; du Preez and Carruthers, 2009). 
Rödel and Braun (1999) reported that K. senegalensis 
and K. fusca are not usually known for exhibiting anti-
predatory behaviour, however in response to ant attacks, 
the authors recorded one instance of akinetic behaviour 
by a juvenile K. fusca. Here we add K. maculata to this 
list.
The observation described here was made near Thyolo 
town, Southern Malawi (-16° 4’ 47.204”, 35° 4’ 41.282”; 
elev. 957m) on 21st February 2012 at approximately 
21:00hrs. We discovered an adult K. maculata on an 
unpaved road dividing a tea field from a Eucalyptus 
plantation. When attempting to capture the individual, 
the frog tucked its hind and fore limbs tightly onto its 
body, concealing the bright red markings on the axillary, 
inguinal and concealed limb regions almost completely 
(Fig. 1A). The head was also tucked in tightly with the 
snout facing down and the phalanges covering the tip of 
the snout (Fig. 1B). The eyes were not protected by the 
forelimbs and remained open (Fig. 1B). The individual 
remained in this position for at least one minute and 
remained tucked and motionless during handling. No 
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Figure 1. A: dorsal- and B: ventral view of “shrinking” 
defensive behaviour of Kassina maculata.
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defensive call was emitted. The individual was an 
adult male with a SVL of 57.3mm. This behaviour 
was observed in one of ten individuals recorded on this 
particular field survey. Presumably similar behaviour 
was seen once before for this species, but no picture or 
description was provided other than noting a ball-like 
posture (Channing and Howell, 2003).
Kassina maculata are relatively large frogs and secrete 
toxins through dorsal skin (Chen et al., 2011). In an 
effort to classify this defensive pose, we conclude that K. 
maculata displays “shrinking” behaviour, a subcategory 
of thanatosis, or death feigning proposed by Toledo, 
Sazima and Haddad (2010), which maximizes the 
exposure of the unpalatable dorsal region and reduces 
damage during subjugation by predators (Toledo, 
Sazima Haddad, 2010). This is most likely the same or 
similar behaviour sometimes referred to as “balling”. 
It is interesting to note that this frog takes a defensive 
posture that conceals its bright colour patches rather than 
displaying them as is often the case in distasteful species 
(Wells, 2007). One could therefore speculate that the 
coloured axillary and thigh regions may serve as flash 
colours in flight behaviour following initial “shrinking” 
rather than purely classical aposematic signalling. This 
idea was proposed before by Cott (1940), but was 
received sceptically by Passmore and Carruthers (1995) 
due to the fact that this is a relatively slow-moving, 
walking species. Alternatively, aposematic signalling 
is most effective against visual predators and hence, 
K. maculata might display a repertoire of predator-
dependent defensive behaviour, although this is largely 
speculative at this point. 
As thanatosis appears to be widespread in this genus 
and possibly also in closely related taxa, it is likely that 
this is a synapomorphic trait and its association to toxic 
secretions warrants further attention.
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